Alteration of Ca2+ release channel function in sarcoplasmic reticulum of pressure-overload-induced hypertrophic rat heart.
The effects of pressure-overload left ventricular hypertrophy on the Ca2+ release channel in sarcoplasmic reticulum (SR) were studied by [3H]ryanodine binding and 45Ca2+ flux measurements. The density of Ca2+ release channel in left ventricle determined by equilibrium [3H]ryanodine binding to whole homogenates was significantly lower in hypertrophy than sham (Bmax: 0.47 +/- 0.04 v 0.72 +/- 0.10 pmol/mg protein), whereas total number of Ca2+ release channels in whole left ventricle was similar in the two groups. Ryanodine binding to SR vesicles isolated by differential centrifugation was also similar in the two groups, but the SR yield was less in the hypertrophied left ventricle. The Ca2+ release channels in hypertrophied left ventricles showed a significantly increased sensitivity to Ca2+ release agonists (e.g. caffeine and doxorubicin), as characterized by the effects of these agonists on ryanodine binding to whole homogenates and Ca2+ release from isolated SR. These results indicate that pressure-overload left ventricular hypertrophy is associated with both qualitative and quantitative changes in Ca2+ release channel function.